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:   confidence interval

EMCS

:   emergency cesarean section

KF

:   Kielland forceps

MROT

:   manual rotation followed by the use of traction forceps or ventouse

OP

:   occiput posterior

OR

:   odds ratio

OT

:   occiput transverse

pEMCS

:   second stage cesarean section without a trial of an instrument

RCT

:   randomized controlled trial

RV

:   rotational ventouse

UK‐ARCOG

:   UK Audit and Research trainee Collaborative in Obstetrics and Gynecology

Key messageRotational vaginal operative deliveries are used widely across the UK with good safety data. With no randomized controlled trial available to inform best practice, our data will assist the selection of the appropriate first instrument and method of delivery of a malpositioned baby.

1. INTRODUCTION {#aogs13765-sec-0006}
===============

Fetal malposition is defined as a fetus in a longitudinal lie with the head in occiput posterior (OP) or occiput transverse (OT) position entering the pelvis first.[1](#aogs13765-bib-0001){ref-type="ref"} OT and OP positions account for approximately 20% of all cephalic fetuses at the onset of labor and around 2‐13% at delivery, with a greater proportion occurring in nulliparous women.[2](#aogs13765-bib-0002){ref-type="ref"}, [3](#aogs13765-bib-0003){ref-type="ref"} Persistent malposition has been associated with a longer second stage of labor, postpartum hemorrhage, third and fourth degree perineal lacerations and increased neonatal morbidity, compared with correcting the malposition and delivery in occiput anterior position.[3](#aogs13765-bib-0003){ref-type="ref"}, [4](#aogs13765-bib-0004){ref-type="ref"}, [5](#aogs13765-bib-0005){ref-type="ref"} Although some women will achieve a spontaneous vaginal delivery of a malpositioned fetus without assistance, most require obstetric intervention; thus, malposition increases cesarean section (2‐ to 6‐fold increased risk) and instrumental delivery (1.5‐ to 4‐fold increased risk).[3](#aogs13765-bib-0003){ref-type="ref"}

Rotational delivery is defined as an assisted vaginal delivery that initially requires \>45º rotation of the fetal head to achieve occiput anterior position, prior to the completion of delivery.[6](#aogs13765-bib-0006){ref-type="ref"} The available methods to assist delivery of the malpositioned baby include the traditional instrumental vaginal rotational delivery methods, rotational ventouse (RV) or Kielland forceps (KF), and the increasingly popular manual rotation, followed by the use of traction forceps or ventouse (MROT)[7](#aogs13765-bib-0007){ref-type="ref"} and second stage cesarean section without a trial of an instrument (pEMCS). The majority of obstetricians consider rotation of the fetal head to be an acceptable obstetric intervention (97%),[8](#aogs13765-bib-0008){ref-type="ref"} but these are high‐risk procedures that require advanced skills, without evidence from randomized trials to guide the decision to attempt either an instrumental delivery or to proceed directly to a pEMCS.[9](#aogs13765-bib-0009){ref-type="ref"}

Determining the likely success rate at the initial assessment of a malpositioned fetus will aid obstetricians in deciding the method to employ, counseling patients, the place of delivery (eg, operating theater or delivery room) and the personnel required for the delivery. We therefore aimed to compare the differences in the need for cesarean section, success rates in achieving vaginal deliveries, and other relevant maternal and neonatal outcomes between two cohorts of women: those who required obstetric intervention because of persistent OP and those with persistent OT in obstetrics units across the UK.

2. MATERIAL AND METHODS {#aogs13765-sec-0007}
=======================

The UK Audit and Research Collaborative in Obstetrics and Gynecology network (UK‐ARCOG network, a non‐profit‐making, trainee‐led collaborative for research in obstetrics and gynecology in the UK, see Group Authorship) carried out a national prospective service evaluation study. A pilot study was initially undertaken over 1 week in February 2016 in four NHS obstetric units (in three deaneries) endorsing the feasibility of the study. The main national multicenter service evaluation study was conducted according to prospectively registered protocols at each local Research and Development department in NHS obstetrics units over one calendar month (1‐31 May 2016).

The UK‐ARCOG recruited 197 specialty trainees (ST1‐7) in obstetrics and gynecology to collect data across 66 NHS hospitals in 12 deaneries across the UK. Each Regional Lead recruited trainees from their local obstetric units, Regional Unit Representatives, who coordinated the collection and completion of a standardized paper data collection tool (Figure [1](#aogs13765-fig-0001){ref-type="fig"}) during all eligible deliveries by obstetricians performing the deliveries. The Regional Unit Representatives relayed the completed anonymous (containing no patient identifiers) proformas to the Regional Leads, who uploaded the data on to [excel]{.smallcaps} files and submitted them for the final analysis. The data from the different regions were merged centrally and the final dataset was entered into an [excel]{.smallcaps} database and migrated into [statistical package for the social sciences]{.smallcaps} version 21 (IBM Corp, Armonk, NY, USA) for analysis. The research question and outcome measures were developed following discussion, a literature search and a pilot study highlighting the lack of available knowledge to guide clinicians when faced with a malposition in the second stage of labor.

![Standardized paper data collection tool. CS, cesarean section; EBL, estimated blood loss; IOL, induction of labor; SCBU, Special Care Baby Unit; SVD, spontaneous vaginal delivery](AOGS-99-537-g001){#aogs13765-fig-0001}

All births with malposition of the fetal head complicating the second stage of labor (OP or OT) requiring rotational vaginal operative birth or pEMCS to expedite delivery, were included (Figure [2](#aogs13765-fig-0002){ref-type="fig"}). Success of the first instrument for MROT was defined as births where MROT was employed to correct malposition in the second stage of labor, followed by the immediate use of either direct traction forceps or non‐rotational ventouse to complete a vaginal birth. If RV or KF was employed after an attempted MROT, that delivery was categorized as an unsuccessful first instrumentation for MROT.

![Flowchart of included deliveries. KF, Kielland forceps; MROT, manual rotation followed by the use of traction forceps or ventouse; OP, occiput posterior; OT, occiput transverse; pEMCS, second stage cesarean section without a trial of an instrument; RV, rotational ventouse](AOGS-99-537-g002){#aogs13765-fig-0002}

Demographics were collected and the categories of delivery method were RV, KF, MROT and pEMCS. We considered the factors that might influence both the choice of method employed to assist birth and the potential outcomes, eg, a diagnosis of potential fetal compromise vs failure to progress[10](#aogs13765-bib-0010){ref-type="ref"} as an indication for birth will affect neonatal outcomes and may affect the choice of mode of delivery.

We compared the differences in the need for cesarean section, success rates in achieving vaginal deliveries, and other relevant maternal and neonatal clinical outcomes between two cohorts: those who required obstetric intervention because of persistent OP and those with persistent OT.

The demographic and clinical data, stratified by position (OP vs OT), was summarized using means and medians for continuous data and counts and percentages for categorical data. Statistical analysis was undertaken to determine whether position (OP vs OT) was associated with the outcomes using the Chi‐square test, independent sample *t* test and Mann‐Whitney *U* test depending on the distribution of the data. All tests were undertaken at the 5% significance level. Outcomes stratified by both position and method are summarized using mean, medians, standard deviation and interquartile range for continuous variables, depending on their distribution and counts and percentages for categorical data.

2.1. Ethical approval {#aogs13765-sec-0008}
---------------------

This study, collecting data on current national practice, was exempt from ethical approval according to the NHS Research Ethics Committee.

3. RESULTS {#aogs13765-sec-0009}
==========

A total of 13 890 babies were born at the participating hospitals during the study period. Retrospectively collected mode of delivery data showed 2432 (17.5%) were delivered by planned elective cesarean section, 3195 (23%) births were by EMCS, and 2363 (17%) were operative vaginal births.

Prospective data from 838 consecutive full‐term cephalic births with malposition of the fetal head identified during the second stage of labor were analyzed (for demographics see Table [1](#aogs13765-tbl-0001){ref-type="table"}). This includes 410 OP and 380 OT (48 unknown) positioned babies: 347 OP babies who had a trial of instrumental and 63 (15.4%) delivered by a pEMCS, compared with 357 OT babies who had a trial of instrumental delivery and 23 (6.1%) who had a pEMCS. Among the 704 deliveries where a vaginal rotational delivery method was attempted, RV (n = 229, 32.5%), KF (n = 176, 25%) and MROT (n = 299, 42.5%) were the first methods used.

###### 

Demographics (for missing data please see Table [S1](#aogs13765-sup-0001){ref-type="supplementary-material"})

+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
|                                 | Occiput posterior | Occiput transverse n = 380 | *P* value                                     |
|                                 |                   |                            |                                               |
|                                 | n = 410           |                            |                                               |
+=================================+===================+============================+===============================================+
| Age, mean (SD)                  | 28.5 (5.1)        | 29.5 (5.3)                 | 0.006[a](#aogs13765-note-0004){ref-type="fn"} |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Nulliparous                     | 308 (75.1)        | 291 (76.6)                 | 0.63[b](#aogs13765-note-0005){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Parous, n (%)                   | 102 (24.9)        | 89 (23.4)                  |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Body mass index, mean (SD)      | 26.5 (5.4)        | 25.7 (5.3)                 | 0.03[a](#aogs13765-note-0004){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Induction of labor              | 165 (41.2)        | 183 (49.3)                 | 0.02[b](#aogs13765-note-0005){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Spontaneous, n (%)              | 235 (58.8)        | 188 (50.7)                 |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Augmented, n (%)                |                   |                            |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Yes                             | 181 (44.9)        | 132 (35.3)                 | 0.006[b](#aogs13765-note-0005){ref-type="fn"} |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| No                              | 222 (55.1)        | 242 (64.7)                 |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| 2nd stage minutes mean (st dev) | 145.8 (67.7)      | 151.4 (83)                 | 0.37[a](#aogs13765-note-0004){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Head palpable per abdomen n (%) |                   |                            |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| No                              | 294 (80.1)        | 290 (86.8)                 | 0.02[b](#aogs13765-note-0005){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Yes                             | 73 (19.9)         | 44 (13.2)                  |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Station, n (%)                  |                   |                            |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| --2/--1                         | 55 (13.5)         | 19 (5.1)                   | 0.001[b](#aogs13765-note-0005){ref-type="fn"} |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Spines/+3                       | 351 (86.5)        | 356 (94.9)                 |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Caput, n (%)                    |                   |                            |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| 0‐1                             | 260 (63.4)        | 258 (67.9)                 | 0.35[b](#aogs13765-note-0005){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| 2‐3                             | 150 (36.6)        | 122 (32.1)                 |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Moulding, n (%)                 |                   |                            |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| 0‐1                             | 333 (82.6)        | 320 (85.3)                 | 0.14[b](#aogs13765-note-0005){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| 2‐3                             | 70 (17.4)         | 55 (14.7)                  |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Failure to progress, n (%)      | 211 (53.8)        | 210 (55.2)                 | 0.70[b](#aogs13765-note-0005){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Fetal distress, n (%)           | 181 (46.2)        | 163 (44.3)                 |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Analgesia, n (%)                |                   |                            |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Spinal                          | 178 (43.7)        | 137 (36.2)                 | NA                                            |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Epidural                        | 168 (41.3)        | 176 (46.6)                 |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Local                           | 27 (6.6)          | 39 (10.3)                  |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Pudendal                        | 16 (3.9)          | 20 (5.3)                   |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| General anesthetic              | 15 (3.7)          | 3 (0.8)                    |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| None                            | 3 (0.7)           | 3 (0.8)                    |                                               |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+
| Birthweight, mean (SD)          | 3482.6 (525.4)    | 3521.2 (506.1)             | 0.29[a](#aogs13765-note-0004){ref-type="fn"}  |
+---------------------------------+-------------------+----------------------------+-----------------------------------------------+

N/A, there are too many categories to have statistical meaning.

Independent sample *t*test.

Chi‐squared test.

John Wiley & Sons, Ltd

3.1. Outcomes {#aogs13765-sec-0010}
-------------

OP position was associated with a statistically higher rate of pEMCS and a lower success rate of the first instrument used for vaginal delivery, compared with OT position (15 vs 6.1%, *P* \< 0.001). When vaginal delivery was deemed safe, the first instrument attempted was successful in 74.4% of the babies in OP position and 79.3% of the OT babies (*P* = 0.12) (Table [2](#aogs13765-tbl-0002){ref-type="table"}). After adjusting for body mass index (BMI) and indication for delivery, there was no difference in success rates with OP position compared with OT position (1.38 odds ratio \[OR\], 95% confidence interval \[CI\] 0.94‐ 2.01).

###### 

Procedures for delivery according to the malposition and outcomes (for missing data please see Table [S1](#aogs13765-sup-0001){ref-type="supplementary-material"})

                                                                     Occiput posterior n = 410   Occiput transverse n = 380   *P* value
  ------------------------------------------------------------------ --------------------------- ---------------------------- -------------------------------------------------
  pEMCS n (%)                                                        63 (15)                     23 (6.1)                     \<0.001[a](#aogs13765-note-0010){ref-type="fn"}
  Attempted assisted vaginal delivery, n (%)                         347 (85)                    357 (94.9)                    
  Vaginal delivery attempted, n (%):                                 258 (74.4)                  283 (79.3)                    
  first instrument success                                           16 (4.6)                    14 (3.9)                      
  further instrumentation success                                    60 (17.2)                   46 (12.8)                    0.12[a](#aogs13765-note-0010){ref-type="fn"}
  failed first instrument EMCS further instrument failure and EMCS   13 (3.7)                    14 (3.9)                     NA
  Sphincter injury when vaginal delivery attempted, n (%)                                                                     
  No                                                                 324 (94.5)                  340 (95)                     0.76[a](#aogs13765-note-0010){ref-type="fn"}
  Yes                                                                14 (5.5)                    18 (5)                       
  Estimated blood loss, n (%)                                                                                                 
  \<1500                                                             392 (96.3)                  364 (96.0)                   0.84[a](#aogs13765-note-0010){ref-type="fn"}
  ≥1500                                                              15 (3.7)                    15 (4.0)                     
  Shoulder dystocia when vaginal delivery attempted, n (%)                                                                    
  No                                                                 337 (97.1)                  332 (93.8)                   0.04[a](#aogs13765-note-0010){ref-type="fn"}
  Yes                                                                10 (2.9)                    22 (6.2)                     
  Apgar at 5 min, n (%)                                                                                                       
  \<7                                                                28 (6.9)                    24 (6.3)                     0.77[a](#aogs13765-note-0010){ref-type="fn"}
  ≥7                                                                 380 (93.1)                  356 (93.7)                   
  Arterial pH, median (IQR)                                          7.20 (11)                   7.20 (12)                    0.53[b](#aogs13765-note-0011){ref-type="fn"}
  SCBU, n (%)                                                                                                                 
  No                                                                 376 (92.6)                  346 (91.8)                   0.66[a](#aogs13765-note-0010){ref-type="fn"}
  Yes                                                                30 (7.4)                    31 (8.2)                     

N/A, There were too many categories to have statistical meaning.

Abbreviations: EMCS, emergency cesarean section; IQR, interquartile range; pEMCS, second stage cesarean section without a trial of an instrument; SCBU, Special Care Baby Unit.

Chi‐squared test.

Mann‐Whitney test.

John Wiley & Sons, Ltd

3.2. Occiput posterior position {#aogs13765-sec-0011}
-------------------------------

The dataset contained 410 babies in OP position, detailing the methods employed for their delivery and the subsequent outcomes (first instrument success, further instrumentation success, further instrument failure and EMCS, and failed first instrument EMCS) detailed in Table [3](#aogs13765-tbl-0003){ref-type="table"}. When RV was attempted in the OP position, there was an 85.7% (n = 84) success rate of achieving a vaginal delivery with the first instrument used, and 12.2% (n = 12) failing and having an EMCS. Among attempts to deliver a baby in the OP position, KF resulted in an 80.2% (n = 85) success rate in achieving a vaginal delivery with the first instrument used, 16% (17) of the attempts failing and having an EMCS. When MROT was attempted, there was a 62.4% (n = 89) success rate with first instrument used and 21.7% (31) were unsuccessful, leading immediately to an EMCS.

###### 

Outcomes by methods with position

+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
|                                            | Occiput posterior | Occiput transverse |                |                |                |                |              |                |
|                                            |                   |                    |                |                |                |                |              |                |
|                                            | n = 410           | n = 380            |                |                |                |                |              |                |
+============================================+===================+====================+================+================+================+================+==============+================+
| First instrument success, n (%)            | 84 (85.7)         | 85 (80.2)          | 89 (62.4)      | 63 (100)       | 114 (87.0)     | 54 (77.1)      | 115 (73.7)   | 23 (100)       |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Further instrumentation success, n (%)     | 1 (1.0)           | 4 (3.8)            | 11 (7.7)       | 3 (2.3)        |                | 11 (7.1)       |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Further instrument failure and EMCS, n (%) | 1 (1.0)           |                    | 12 (8.4)       | 1 (0.8)        | 1 (1.4)        | 12 (7.7)       |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Failed first instrument EMCS, n (%)        | 12 (12.2)         | 17 (16.0)          | 31 (21.7)      | 13 (9.9)       | 15 (21.4)      | 18 (11.5)      |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Sphincter injury, n (%)                    |                   |                    |                |                |                |                |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| No                                         | 89 (91.8)         | 99 (94.3)          | 136 (96.5)     | 61 (100.0)     | 128 (97.7)     | 64 (91.4)      | 147 (94.2)   | 23 (100.0)     |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Yes                                        | 8 (8.2)           | 6 (5.7)            | 5 (3.5)        | 3 (2.3)        | 6 (8.6)        | 9 (5.8)        |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| EBL, n (%)                                 |                   |                    |                |                |                |                |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| \<1500                                     | 97 (99.0)         | 101 (96.2)         | 139 (97.2)     | 53 (89.8)      | 125 (95.4)     | 67 (97.1)      | 144 (92.9)   | 22 (95.7)      |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| ≥1500                                      | 1 (1.0)           | 4 (3.8)            | 4 (2.8)        | 6 (10.2)       | 6 (4.6)        | 2 (2.9)        | 11 (7.1)     | 1 (4.3)        |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Shoulder dystocia, n (%)                   |                   |                    |                |                |                |                |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| No                                         | 95 (96.9)         | 101 (95.3)         | 141 (98.6)     | 63 (100)       | 122 (95.3)     | 65 (92.9)      | 144 (92.9)   | 23 (100.0)     |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Yes                                        | 3 (3.1)           | 5 (4.7)            | 2 (1.4)        | 6 (4.7)        | 5 (7.1)        | 11 (7.1)       |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Birthweight (g), mean (SD)                 | 3475.2 (488.5)    | 3540.4 (475.8)     | 3389.8 (541.8) | 3611.1 (602.5) | 3432.6 (487.4) | 3529.1 (542.1) | 3561.3 (501) | 3731.7 (460.9) |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Apgar at 5 min, n (%)                      |                   |                    |                |                |                |                |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| \<7                                        | 4 (4.1)           | 7 (6.6)            | 9 (6.3)        | 8 (13.1)       | 10 (7.6)       | 2 (2.9)        | 10 (6.4)     | 2 (8.7)        |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| ≥7                                         | 94 (95.9)         | 99 (93.4)          | 134 (93.7)     | 53 (86.9)      | 121 (92.4)     | 68 (97.1)      | 146 (93.9)   | 21 (91.3)      |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Arterial pH, mean (SD)                     | 7.20 (0.10)       | 7.19 (0.08)        | 7.20 (0.08)    | 7.22 (0.10)    | 7.20 (0.08)    | 7.17 (0.11)    | 7.19 (0.10)  | 7.19 (0.08)    |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| SCBU, n (%)                                |                   |                    |                |                |                |                |              |                |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| No                                         | 91 (92.9)         | 132 (93.0)         | 132 (93.0)     | 54 (90.0)      | 116 (90.6)     | 64 (91.4)      | 145 (92.8)   | 21 (91.3)      |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+
| Yes                                        | 7 (6.7)           | 10 (7.0)           | 10 (7.0)       | 6 (10.0)       | 12 (9.4)       | 6 (8.6)        | 11 (7.1)     | 2 (8.7)        |
+--------------------------------------------+-------------------+--------------------+----------------+----------------+----------------+----------------+--------------+----------------+

Abbreviations: EBL, estimated blood loss; EMCS, emergency cesarean section; KF, Kielland forceps; MROT, manual rotation followed by the use of traction forceps or ventouse; pEMCS, second stage cesarean section without a trial of an instrument; RV, rotational ventouse.

John Wiley & Sons, Ltd

3.3. Occiput transverse position {#aogs13765-sec-0012}
--------------------------------

A total of 380 babies in the OT position were included in the dataset with a detailed description of their delivery method and relevant outcomes illustrated in Table [3](#aogs13765-tbl-0003){ref-type="table"}. RV attempted in the OT position was associated with an 87% (n = 114) success rate with the first instrument used, with 9.9% (13) failing and having an EMCS. When attempts were made to deliver babies in OT position with KF, the success rate with first instrument was 77.1% (n = 54), with 21.4% (n = 15) failing and having an EMCS; attempts at MROT deliveries were 73.7% (n = 115) successful with the first instrument, and 11.5% (18) attempts failing and having an EMCS.

MROT was the most commonly employed rotational vaginal delivery method for both OP and OT, with 42.5% (n = 299/704) attempted deliveries using this method. MROT was also associated with the lowest success rates for the first instrument, achieving a vaginal delivery (OP 62.4% and OT 73.7%, Table [3](#aogs13765-tbl-0003){ref-type="table"}). Additionally, the subsequent successful use of a second rotational delivery instrument was relatively high with MROT in both OP (7.7%) and OT (7.1%) deliveries. Overall, RV was associated with the highest rates of success regardless of the fetal position.

When pEMCS was compared directly with all attempts at vaginal rotational deliveries, it was found to have a higher incidence of massive obstetric hemorrhage (8.5 vs 3.3%, *P* = 0.02). Although there was an increased incidence of low Apgar \<7 at 5 minutes (11.9 vs 6%, *P* = 0.04), this was not associated with a significant increase in Special Care Baby Unit admission (9.5 vs 7.6%, *P* = 0.52) (see Table [S2](#aogs13765-sup-0002){ref-type="supplementary-material"}).

4. DISCUSSION {#aogs13765-sec-0013}
=============

This large, consecutive national series of rotational operative deliveries in the second stage of labor from the UK, found that OP position was associated with a statistically higher requirement for pEMCS when compared with OT position. The success of the first instrument when vaginal delivery was attempted (74 vs 79%, *P* = 0.12) was not statistically significant. We observed trends suggesting that MROT is the most prevalent method employed by obstetricians in NHS obstetrics units in the UK to assist in a malposition delivery for both OP and OT positions. Interestingly, this method was also associated with the lowest success rates and presented no additional benefit with regard to maternal or neonatal morbidity. OP position was associated with significantly higher stations of the head, which were more likely to be palpable per abdomen, than was the OT position. This could help explain the slightly higher chance of failure of both RV and MROT in OP position compared with those deliveries attempted in OT position. Conversely, KF used in OP position was more likely to be successful than OT position, suggesting potential inherent differences in these methods when used for OP or OT deliveries. For example, KF may be challenging to use on an OT baby, particularly when the head is low, which may encourage the obstetricians to tend towards alternative options.

The strengths of our study include being the largest reported, prospectively collected series of consecutive deliveries complicated by malposition in the second stage of labor, illustrating obstetric practice within a high‐resource setting where assistance is provided by highly skilled obstetricians. We included all methods suitable for the delivery of malpositioned babies at full dilation which were omitted in previous studies, for example, MROT and pEMCS.[11](#aogs13765-bib-0011){ref-type="ref"} Furthermore, the prospective data, collected directly by the operating obstetrician immediately after delivery, prevented recall bias associated with previously published, retrospectively collected data. At this time, with no randomized controlled trials (RCT) to guide clinicians when confronted with malposition in the second stage of labor, the data presented here are an invaluable addition to the current literature.

A limitation of this study was that it was not powered to examine rare outcomes such as neonatal death and only allowed the assessment of short term/immediate outcomes and complications, since no long‐term follow‐up data were collected. However, our data provide information to calculate sample size for future studies to detect significant differences in neonatal and maternal complications. For example, if an RCT were to be completed comparing pEMCS vs rotational instrumental delivery, to detect differences in neonatal complications, such as Special Care Baby Unit admission, it would require over 15 000 births per group to detect a 1% reduction in Special Care Baby Unit admission at the 5% significance level and with 90% power, whereas anal sphincter damage differences can be examined with a study including 10 000 births per group, and again would detect a 1% reduction in sphincter injury at the 5% significance and 90% power. Such larger studies would naturally require a multicenter, international RCT in the future. A further limitation of our study was the retrospective collection of the total numbers of all deliveries in the participating units, during the time period; thus this particular aspect should be interpreted with caution.

Recently published retrospective data from British Columbia, Canada, have suggested that attempted mid‐cavity operative vaginal delivery is associated with higher rates of severe perinatal morbidity/mortality compared with pEMCS.[12](#aogs13765-bib-0012){ref-type="ref"} Although that series did include some malpositioned babies, the authors did not depict the outcomes related to this important high‐risk sub‐category. The rates reported by the Canadian group are clearly different to our data, which agree with many previous reports from the UK.[5](#aogs13765-bib-0005){ref-type="ref"}, [11](#aogs13765-bib-0011){ref-type="ref"}, [13](#aogs13765-bib-0013){ref-type="ref"}, [14](#aogs13765-bib-0014){ref-type="ref"} For example, the high rates of anal sphincter damage reported with the Canadian series, ranging from 23% with forceps to 10.3% with ventouse deliveries, are not comparable to the rates reported from UK or from New Zealand.[6](#aogs13765-bib-0006){ref-type="ref"}, [7](#aogs13765-bib-0007){ref-type="ref"}, [15](#aogs13765-bib-0015){ref-type="ref"} The increased incidence of maternal hemorrhage associated with pEMCS when compared with the vaginal operative delivery methods is well established [5](#aogs13765-bib-0005){ref-type="ref"}, [7](#aogs13765-bib-0007){ref-type="ref"}, [11](#aogs13765-bib-0011){ref-type="ref"}, [16](#aogs13765-bib-0016){ref-type="ref"}, [17](#aogs13765-bib-0017){ref-type="ref"} but Muraca et al report that second stage cesarean section has a much lower rate of maternal hemorrhage than instrumental delivery (cesarean section 4.62% vs ventouse 13.9% and forceps 21.2%). This is in stark contrast to our series, which showed pEMCS was associated with a statistically higher incidence of massive obstetric hemorrhage (*P* = 0.02) and Apgar \<7 at 5 minutes (*P* = 0.04), and increased Special Care Baby Unit admissions when compared with all attempted rotational vaginal deliveries. Our data therefore suggest that although some rotational (whether instrumental or manual) vaginal deliveries fail, it is still a safe and valid option in many selected cases.

Previous studies have indicated KF/RV to be associated with a higher incidence of adverse outcomes when compared with direct traction instruments; therefore the higher rates reported by the Canadian group, which contain a mixture of both rotational and direct traction instruments, are likely to reflect the specific practice in Canada and cannot be generalized to operative delivery practice worldwide. Interestingly, Muraca et al also suggested that deliveries with presumed lack of dystocia (fetal distress being the indication) were associated with a lower incidence of severe maternal and fetal outcomes when compared with pEMCS.[12](#aogs13765-bib-0012){ref-type="ref"} This further highlights that correct patient selection is imperative for the best outcome with the selected method of delivery. In this national series from the UK, obstetricians appear to choose a particular method of delivery for a specific patient population. This is exemplified by the more successful use of KF in babies in OP position, which was more commonly associated with caput and moulding; whereas OT positioned babies who were more likely to be at a lower station (Table 2) were successfully delivered with RV with a much lower rate of adverse outcomes.

Overall, with our UK‐wide national dataset, we propose that in a high‐resource setting within a structured training program, where a high volume of operative vaginal delivery is practiced in a standardized manner, obstetricians can acquire and retain skills to perform rotational vaginal operative deliveries to achieve safer outcomes.

4.1. Implications for research {#aogs13765-sec-0014}
------------------------------

A well‐designed RCT of instrumental delivery compared with pEMCS when malposition is diagnosed in the second stage of labor and instrumental delivery is deemed, by an experienced obstetrician, to be safe to proceed to, will allow confirmation of these trends in the future (the Health Technology Assessment \[HTA\] have called for this data to be produced).

4.2. Implications for practice {#aogs13765-sec-0015}
------------------------------

It is reasonable to offer rotational vaginal delivery in selected cases and this dataset, which reflects current clinical practice, can be very helpful in providing women with risk and success rate information to aid informed choice.

5. CONCLUSION {#aogs13765-sec-0016}
=============

The knowledge that when compared with OT babies, OP position is associated with a statistically higher requirement for pEMCS and an apparently lower success of the baby being delivered by the first instrument attempted, will help with risk stratification, patient counseling and delegation of expertise, eg, the availability of senior input. Until data are available from a well‐designed RCT, we hope this manuscript will assist in the selection of an appropriate instrument/method for the delivery of a malpositioned baby and allow a senior obstetrician to make an educated decision regarding the necessity for their presence for a particular delivery. It will also provide clinicians with statistics reflecting current practice to inform counseling and provide information.
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